Background: Successful vascular anastomosis is essential for the survival of transferred free tissue. Arterial anastomosis is typically uncomplicated because the lumen is easily maintained and the vessel walls have elasticity. Venous anastomosis, however, is more time consuming because the vessel walls are thin and extensible. This article describes, reviews, and compares 3 currently used venous anastomosis techniques.
FTT, has demonstrated favorable tensile characteristics and healing of coupled vessels in initial animal studies 5 .
Favorable results with MACD use have also been reported in subsequent case series 6 11 of reconstructive surgery of the head and neck, breast, and limbs. In this article we describe, review, and compare the following 3 venous anastomosis techniques performed by a single sur- Venous anastomoses were achieved with the techniques described below.
Conventional Interrupted Suture Technique
The 180°halving technique was performed with 9-0 nylon. The needle was inserted at a right angle to the wall at a distance from the margin that was slightly greater than the vessel wall thickness. For a 2.5-mm vessel, 10 to 12 sutures were usually necessary (Fig. 1A) .
Continuous Suture Technique
Sutures were placed with 9-0 nylon from the far corner to the opposite corner. The front side was then sutured and secured with a knot. Subsequently, the clamp and vessel were inverted, and the second suture was placed up to the opposite corner, where it was secured with a knot (Fig. 1B) .
MACD Technique for End-to-end Suture
A vessel-measuring gauge was used to determine the correct coupler size, ensuring that the true vessel diameter was slightly larger than the marked diameter on the measuring device. Once the appropriately sized coupler was selected, the donor vein, followed by the recipient vein, was attached to the individual coupling components. The ends of the vessels to be anastomosed were pulled through the opposing rings and everted onto the device pins. Vessels were irrigated with heparinized saline, and the instrument knob was then rotated to mate the vessel ends (Fig. 1C) .
MACD Technique for End-to-side Suture
A small crucial incision was then made in the internal jugular vein, and the hole was dilated to the diameter of the donor vein ( Fig. 2A) . The vein was irrigated with heparinized saline. The vessel ends were mounted on the coupler rings, everting the wall of each vessel, and thus permitting complete visualization of the 2 lumens (Fig.   2B ). The coupling device was closed, and the pins on the rings interlocked with each other to create a secure vascular anastomosis (Fig. 2C) .
No antithrombotic agents were used after surgery.
Results
There were no significant differences in the general characteristics of each group. Head and neck reconstruction was the most commonly performed surgery ( 
Discussion
Although there was no significant difference in the incidence of complications among the 3 groups, anastomosis and tissue ischemic times were significantly shorter in the MACD group than in the interrupted and continuous suture groups.
Speed in achieving anastomoses decreases the levels of tissue anoxia, vessel wall trauma, and tissue desiccation 12 .
The present study found significant differences in vascu- In contrast, with hand-sutured anastomoses, technical errors and tissue debris may not be visible 16 In addition, size discrepancies greater than 1 mm typically require the smaller vessel to be beveled and the anastomosis to be sewn by hand 11 . Our rates of venous and arterial thrombosis were comparable to the best results achieved with sutured anastomoses reported by experienced surgeons. Considering these discussions which include venous diameter, anastomosis times and suture techniques, we recommend a decision procedure for the microsurgical venous anastomosis technique (Fig. 3) .
Nonthrombotic complications occurred in 12 of our patients (10.3%) and were conservatively treated; the complication rate in the present study was comparable with previously reported rates of 13% to 36% 17 19 . The most frequent complication was surgical site infection (9 patients, 7.7%), and there were no significant differences among groups with regard to complications. All nonthrombotic complications, such as cervical abscesses, hematomas, and fistulae, developed occurred in patients undergoing head and neck reconstruction. The surgical and venous anastomosis techniques did not affect the nonthrombotic complication rate in the present study.
Conclusions
Although the venous anastomosis technique did not affect the complication rate in this study, it did affect both anastomosis time and flap ischemic time. On the basis of our experience, we believe that the use of an MACD makes venous anastomosis easier and safer than with traditional interrupted suturing, and continuous suturing can be used when MACD cannot.
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